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STUDIES ON THE LEAGHING. SYSTEMS

‘By D..\GHOSH, K.,

LEACHING of 'vegetable ‘tatining
materials is ‘practised |

tanners by blending' different ‘tan '
terials'' (hydt6lysable “dnd ’cdn érised)
together ' “for ‘a long ‘ time.' " In"soiit
parts of ‘India’ the' Blendmg ‘of 'tahnirg
.materials’ is ‘getierally ‘done’ ‘only ' with

‘babul jand.myrab and: in: some :other"

parts -the- blending: is: pﬂra.(:!:;se;c‘l5 with
‘mangrove, ; babul .and myrab- or ‘wattle,
babul andiimyrab, etc. /The +blended
Jliquors! are ‘prepared by countercurrent
itechnique with 'the usual tantery; water
in. 8-10-.days - time,;.;But!dits{ds known
that. the ;solubilityof hydrolysable;tan-
ming; withiwaten iis} mugh moreithan
that, of - condensed, tannins;  as. the <for-
-mer beingi ester itype of;itannin are; less
.agglomerated ‘and-ieasily j become ; solii-
ible. ./The enhanicedo solubility:«is, also
due,;to more!of hydrexyl groups .in:the
hydmlysablez tannins.;.» Butiithe  con-
.densed; tannins which: fremam n highly
-aggregated:  form, ;andﬂ(ha\’lng less (i0f
‘hydroxyli.groups -arel slawly soluble; in
water.  Recent  work: :has;shewn that {in-
.fusions of myrabt and babul?ifexpos-
‘ed to -atmospheré:; for: about a. week,
rabout;409%,: and; 20% ~of tannins respec-
-tively areiprecipitated.iout,in the form
of ;sludge. |, It' -has . also. been noticed
that, if ithe barks of: ,typlcal,ueondensed
tannin; like mangrove.are: dried consi-
iderably, ghaztan contenti;,of ; ithe.: hark
igets: rednced. considerably. If the barks %

rare, crushed properly, the (extraction;
sspme of. the .condensed,; tannins begomes
-easier’

The : présept 'work i3’ -desigried ‘o
show the merits and demerits. of ‘pre-
sent, legg ing , systems_ and, how, best
these could be improved.
‘Experimental’
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ing of ‘babul and myrab, )gggl Imangrovg:

T b, o ¢ “'dlv;dual
e R T e
) {VIdu@a]?:‘; % \ o m&raib babul and
gppgn ancL t e in blending..
' qj}pdwaggyal aphmgvof different tan-
Lﬂmgfm@temg;

Three differenti sets! of zexperyment
wem:g conducted  as, follows.t;
pi (a) » 100, g .of . different. tanning
imaterials, namely, myrab; babul, goran
‘apdigwatile, (all. in . dried . condition) -

a t%ﬁi&ﬁhm&m maost, pewder ; form
siz ,? were soaked , seRaratel

A\ ﬁ’*’%ﬁi OF “water’ (366‘(:) for 12
hours,vafter which the leached “'itifu-
Nidhs - Were! filtered. The veluine of 'the
Altpates of edchtwas! récorded: and ithe
-sakne olitneof - water! was ‘again ‘pout-
-ddrih therespective tanning ‘materials
iih“dsk%pt 127 hotirs'more~if the 'similar
way.lThe leached infusions were again
.ﬁltefed\s «In this way, the different itan-
mng matenals were: extracted‘fl; more
times: Inu,t;l:)e;mmllar wa!y,ﬂm another
.&Etu@f experiment  the tanning; ma;erlals
were leached, first 4. times; with, g:qld
iwater.(302C)and; last, 2 leachings wi
boiling (wateru,j(t,he ter (was . .only

" boiled,and poured: om”ei anning . ma-
sterials)i
«(b).{ In »-anether -set, .of . experiment
_the:different; tanning. materials, were
itaken jin;the similar way;as iare gene-
sallyi taken +in;commercial, tannery, vi:
A% L 17 im theicase of. babul,; wattl
gofan al)dx}ﬂl““ﬁh@ 1ot
saits,:breakingthem. into.t . ]
-redugingithe size; of the,tanning,. ma—
steridls comsidesably. (Other; procedures
are the sanie:as before;
© In the third, set of expern;nent
“ieo; crush I b and | babui’ ‘wete

a‘f‘?? s“3102l amyié ith water
Xtrac ‘

a S | b‘ d

e)125;1 heci mfusmn blle

very, 245 hrs. instead of 12" hrs

days,,.




2 Blended leachings of. babul and
byrab and mangrove and myrab.

_Here also two sets of experiment
were conducted :'
lends. of - ﬁnely crushed ‘tanning
materials @ mesh' size) of babul (60
gm.) ‘and ‘myrab (20’ gm) )
gm.) and myrab (25 gm
Four ‘times' 'of “‘water were “the (
in each blend. Other procedures'’ “are
the same as in No. 1.:

.(b) Similar expemment ‘with' lightly
crushed tanning’ materials (1”7 x 17 in
‘the ‘case of babul, wattle and goran ‘and
in" the ‘case of myrobalan nuts, break-
ing’them’into two) was: conducted.’

Vho s

100 gm;; ‘of crushed myrab.nuts.were
lseached successively - for 6. times -after
-every 2 -hours in. the, same way. as:; des-
scribed. in No. 1. The successive leach-
“ings: weres ﬁhen -mixed ».and .analysed.
:he: spent -nuts. wer also analysed

ouite: '"chihgféé-f myfa’b,
iF"and “géran - was “made - by ‘using
f the! tan

Ve achmg thh 2 50 ‘ml. wzter 'Flfre

were transferred - to the"
‘after“every 12 hours.:
the i6th countercurfen leac’h,
€ C’ollected “and

uts were extracted m 6 c0un-

1xed ‘on’ total solubIe hasm in: the
‘ratio 2:1 and 1:1 respectwely All the
results are ngen in ‘the"table.

Liscussion . of Tesults

showed that when lightly
ercial quahty) and very

rab nuts are extra ed

“water solubles’ (Ca'w 50%) v
in the first leaching in both’

Indzvtdual leachmg »of mymb in 12,

'érately In“another expenmem :

In"the subsequent Ieachings - almost

. the same quantity of water solubles

were extracted in both the cases. In the
first three leachings about 77%: of total
‘water' 'solubles: were leached in - both
the cases. Another about 139 of total
water solubles were extracted in the
next three leachings. Rest of water
solubles could not be" extracted: in 6
cold water jleachings. ‘This indicates
‘that myrab- tannins, ‘which are typical
hydrolysable type of tannin, can easily
be. extracted almost completely  (Ca
909). from.even’ lightly :crushed. nut
(commermal unality).- w1th cold; water.

“/But ~when other tanning materials
hke babul, igoran and wattle ‘were not
ctushed ‘properly, the water solubles
‘were found to - be negligible: as ' com-
pared - to ‘myrab:’ In the first leaching

24.6%, - 158% and 109 of the total
water solubles were extracted from
-babul, ‘mangrove and wattle respective-
ly. In" the’ 2nd ‘and 3rd leaching about
-4-129 of ‘total ‘water solubles were "ex-
“tracted m each leachmg from these

30%,) ar ‘abul (Ca 42.49%) . In the
deh and> '5th- Teaching “the solubility of
-all ‘the ‘tan Hng: ‘materials ‘namely ‘my-
-rab; >babul; " geran~ and: wattle ' (both
Lrushed an - ‘unicrushed) “were found
“to’bé dlmest the. same. * In ' the “6th
‘leaching fhe solublhty of all - the'' con-

»ed ‘and ’unerushed) _was found o’ be
~mor% than " myrab, ‘which’ was adready
“aliiost free'of ‘water solubles. After 6
“leachings the. total solubles extracted
‘from:* lightly - crushed . (commercial
tquality) “‘tanning materials were found
to be as follows: Myrab — 90.49;
<Babul,—: 56.4%,; Goran — 479%; Wattle
- 37% ,

These' figures “indicate "that if, the
wondensed: tanning materials are not
properly crushed, the total water solu-
,bles extracted even in 61each1ngs in. the
“case_of goran and wattle are less than
ter solubles extracted in ‘the first




But.. When; ithe,{ condemsedzs tanmiing
‘materials. are. finely| crushed; thiei water
solublesof both; babul and.wattle, were
about 82%; in;the  first ;lea(ehmg A
about 169, less..than the;waten ssolubles.
of myrab: inthe first;leaching: Butin,
" thecase; of gogan it:is] almostz.the JSame
"(Ca 15%,) as the uncrushed;-onei This
indicates that by crushing the dried
barks ‘6f ‘wattle 'and’ bﬁbﬁ! 'the | water
solubles ‘could ‘be ' corisxd‘éirab'l}‘ iflcréss
ed but'not so 1n“the ¢asé' of driéd!* In
the 2nd’ ieaéhmg the “efficienicy i
e‘(tractxoﬁ”éf babul'is still’ retain /
26%) ' 'but’ 'not" ifl’'the" ‘¢aséVOf | wattle
(Ca’ 149):' But' in’ the case of gdf"hn
it is almost'‘the same'as ifi first, Teach:
ing.'In 'the first 3" leac}imgs the’i ‘total
quantlty f Water solubléy” of ¢rushed
babul, mdﬁéi‘ové ‘and’ wattle were ‘about
707’“39% afxd 56% i‘espectWely

A has aliedy’'béen mentioned bé
fore, that in"‘the’ 4th; and 5th leaching
the solubility "6 ‘all’ thp tanmngg‘iﬁii ¢

rlald b H& éfuh Ae u’s ;
o il -

6th leaching, as in uncrushed:matena]s,

the i, splublhty of a}l,l e ..condensed
ing. _was, found, | to ibe,
6 leachings

e m A {
the total sglub les, extracted

crushegi tanning,. matenalls Wi
--to fbe”as,y follows ,“,Myra

But iwhen the, last itwo, leachings, ; are
conducted .. with, boiling. water | (waterv
was only boiled and poured on the tan;
ning materials) about 8% more of
‘water 'solubles was: found:ito: have been
extracted’ But to-extract 'most 'of thei
tanfiins; ‘continuons: boiling ' wateroiisi
necessary in-the: last2:3 leachings.

This indicates that' water' sblubles’ of
crushied ‘baBul and-wattlé can be’consi-’
derably 'i,ncr‘éiased“ éven "when éxtractéw
with' cold water'! (80°C) But 'in ‘the'
case ‘of dried’ gotan:the water: SOIu‘blééf
can be extracted to'‘a slightly -higher
quantlt}f‘iwhén it “the 'powdered
form.!/'To! iextract ‘‘the ' total ‘Guantity
of tannin ‘the 'last 2-3" léachmgs must
be': conducted: with- boiling ‘walter.’ But
it has'been:iobserved that"when ' man-
grove barks are dried to a conmderable

extent: Jitmsmots péssxbleg, tolsextract: 4
majon portion: of:tannins. 21180, this:
bark:s:should 1be: éxtracted in -almost:
fresh i condition afterchipping>tora:cons:
siderable, exteritio(Ca: 4% imlesh | size)

The solubxhty of bauul tannin was
foutld to be'v vety | 'High Whe he’!
wag® dm%ed*’o”% m ize.
mably, leucocyanidin’ gaillate e

id ' ebterified " iwith’ flavon
pound; 1 is’the miit
makifig “the “Babil “‘tatin
resi)ohslblé‘? fdx‘l‘ theé Peasy’ sc
the! babul 'tafinifi. ‘Babul b
found'to contaii’ 'chebiilm’fc aéld gallxc
acid/and> High “Sugﬁf” t&‘rﬁ """ 3 which

are/leominon’ in
matefiale: Biabu : , :
foré' be’ tallell amlhydl’olysa'blc tan-

nin} ''as ’hydro'}&safbié**‘taﬁﬁlhs

6ntam
tanni‘ﬁs havm < plbinty

attle t‘amn;ns do_ not ,contain any
gallic cxé e}t er & sterif ied form or
"“T'hese tannins are mgm—
ly based on leucofisetinidin 7,3’ 4'fla-
van-3,4-digl) 1.and;. leucorobinetinidin
(7;3 4’5 ,ﬂ,avam;?),‘} agl) s othei i latter
1, The.galloyl group (in

- th avonoid com-

tantims J§ presum
the; . more, Sglubf tY ~ithe
e, b@r}c ispin, the ﬁnely_:krushed

~ From- the;-above. experiment, -1t:s;
evidentithat if - the hark Qf:;;:g
densed; tanmiing: £ DOt 1;pro;-
pexlyi erushied Water%.;vgannot .go - deep-
insidei the, dried- fibres of the ‘materials
andsolubilise;most; of -the! jtannins::in
6-8 leachings. Most of the tannins,
therefore, left in the blended exhaust-
ed!itanning materials:in : the . commer-
cial» thnnet’y arel p‘resumably #from! 5 con=
densetl tanning materials; as it has. ‘been.
obsérvéd inithe present work that most:
of -the tandins : (Ca 909%) from hydroly-
sable: tanning' ‘materials’ (crushed ot
unctushied myrab) can easily be extrac-




ted with cold water (30°C) in 6 leach-

ings. If the condensed tanning ma-

terials.‘are not crushed with the crush-

ing machine to. about 3” mesh size,
hot watgr leaching ‘cannot improve «con- -

siderably the efficiency of extraction.

In the experiment. where  the leach- -

ing. of crushed babul and myrab . was
conducted with water ‘at 10°C, it was
observed that in the first “leaching,
about 239, of total water solubles of
myrab and 15% of .babul were extract-
ed ie. about } the quantity  extracted
with: water at 30°C in the first leach-
ing.. In the 2nd leaching  the extrac-

tion of water solubles from myrab and
babul was 11.4%, and 79%. respectively

i.e, much less than the water “solubles
extracted with water at 30°C... Even in
9 leachings, only about 629, of total

water solubles from myrab and 409,

from babul were extracted.

This_experiment thys showed that
even when the tanning materials are

properly crushed, the water solubles of
both hydrolysable and condensed tan-

ning materials can be extracted only
partially (Ca 50-60%). during winter

season, when the temperature of some
parts of India comes down between

1-10°C.

The results also indicated that it is

not possible to maintain the ratio of
water solubles of the final product of

blended hydrolysable and - condensed
tanning materials even partially, if the
latter are not finely crushed. Even if
the ‘dried condensed tanning materials
like mangrove  and 'wattle are crushed
o

it is not possible to leach out mest:
the tannins with cold water in 6-8
leachings. ‘To make an ‘efficient extrac-

tion of tannins hot water is absolutely"
necessary. In blended tanning mate-

rials, as are generally used in ‘India,
the ratio of water solubles of the final
product would be ‘different in 'almost
every lot.’ ’

In. the experiment ~where the tan
materials are first blended and then
extracted, the resultant water -solubles

were found to retain the clarity of the
solution ‘more than if separately extrac-
ted and.blended.  In:the former case;:
sludge ~»formation : was = found to .be:

slightly. less . than - the ‘ latter ones.
Presumably, in" the  blended leaching

- some - of ‘the : hydrolysable tannins

which are likely to be precipitated out
are kept in solution for some time Ty

- the condensed tannins' due to mutual

solubilisation, - making the - resultant
liquor clearer.::

From the experiment on leaching ot
myrab in 12 hours, it was observed
that most -of: the tannins from. myrab
(uncryshed and crushed) -can -be.-ex:
tracted with. cold water in 12 hours. In
the experiment when: myrab nuts. were
leached  in  countercurrent technique
in 6 leach pit system in 12 hours and $
days, .and from the final  product of
these, two liquors when analysed, it
was. observed. that the one. which was
extracted . -in .12 _hours: -yielded more
tannin than the one which was ‘extract-
ed in 8 days. If heat is -applied this
can be leached even in 6 hours. The
extraction of myrab  tannin should
therefore ‘be conducted in minimum
possible -time (8-12_ hrs,) ~with _ cold,
and hot leachings. =~

I the - experiment ‘when ‘myrab;
babul, ‘wattle and goran “are “extracted’
with' ‘water at ‘room temperature se-

rately i 12 hours °(myrab)- and 3
her’ ‘tanming “materials) in 6
hpit System -and “then blended,
there is no problem of maintaining ‘the
ratio of water solubles -of ‘these “two
types of tannins. Immediately after
mixing“the Fquor; ‘tanning should ‘be
startedl 'to aveid greater' sludge forma-
tiq‘ﬁ"f

Yot

In sthest-ef ~the - taineries -~ of . "India,-
whefe babul-and-myrab: :are blended
without: ccrushing - the: former -properly,
and ‘extracted-in countercurrent techni-
que with water at room temperature
in38-10 each. pit: system, at least 25-307%
and- 40-50% ~ef total -water solubles-are
found 10 be wasted during summer and
winder seasons respectively, in thé  tan-
ning mmaterials of the -exhausted “pits,
The: present experiments.-have shewed
that:these.are mainly from babul bark
during -summer -and from both during
winter: At .another at least 12-159 of
water’ solubles -are .wasted -in. the -form
of rslydge - idue: to ‘hydrolysis, during
long:leaching:




‘This figure showed: that out of one
tonne of babul hark used for . Jeaching
at least 1 /Brd tonne is wast AN
other words a tannery which consumes
300 tonnes of babul'bark yedtly wotild
lose as much as Rs. 20,000/- for bark
alone;~if-thre “price-vf-the }-bark
is about’ Ks., 200/t onhe, Anda'durmg
winter (a,bout 4 mcmths) -about:. 309,
of myrab tannin is wasted, i.e. a tan.
nery consuming 300 tonnes of amyrab-
nuts annually would lose about Rs.
8,000/- for nuts only, if the (pmice of
the same is:about Rs.:100/ tonng.

In India, about 1,50,000 tonnes of
babul bark are produced annunally, of
which abemt 40-50,000 tonnes<of tann-
ing material can be considered wasted
due to an improper leaching .system.
This waste tanning m’aterlal can easily
yield about 8-10,000 tonnes of “extract,
showing thereby that the import of
wattle extract can be reduced to'a con-
siderable esdtent.

But this wastage of tannlng mate-
rials can easily be prevented’ if  they
are properly crushed!with the " crush-
ing machine before leaching and mak-
ing the last 2-8 leachings with hot
water (80°C) by maintaining the tem-
perature of water with the help of
steam. - So, the tanneries which are

leaching the tanning materials should,
be equipped with bark crushing’

machine and: boilét’
The following ‘points are, ‘thérefore;’
suggested for making a very efficient

fleaching of two different types of tan-
i maieriple mhichoars ganemlly us

without disturbing
§§{ﬂéilst11%s s;t},erq (1) _The con-
densed ittty m?itér"fa}s, ‘particularly

mangroves, should not be allowed to
drytoo er-and - shotld™be Ciust ”“c'f
dSZh theﬁgshlng mac’hl?l:!~5 @ i
blended.leaching.-of -hydrolysable-- and
condensed tanning materials should be
tompleted ‘within 2-4% days’ time, “de-
pending on the type of the condensed
[tanning amaterials pged, in 6 leach it
system (imgthe caseof a blend of myrab
and babul, the first 3 leachings should
be condqc@qd w1th th usual tannery
‘water in.1§ days and the last 3 leach-
lings with' Water at80°C in 1} days),
(8) Hot water (80°C) must be used
in_the lab¢' 3 leachlhgs in order to ‘tx-
tract most! of the ‘tannins. The tém-
perature of water should be maintains
ed with the help ofisteam. (4) The
tanneriesi which aré $ituated in remeote
villages, where there is no electric cur-
rent to . run the; crushing machine,
should buy crusheq bark from the
places, where crushed material would
be available. ;

To confirm the' ‘efficiency of the
suggested, leaching system, a pilot plant
experiment was conducted ‘in the leach
yard with a blend of babul and myrab
(3:1) -and the results were found to be
very, promising.. Spent. tan . contained
on 10 b olsture b331s, 11% water
\solubles, - f)%‘% fatinin and 0.659
nontaan.
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TABLE I
LEACHING ' OF TANNING MATERIALS (ux RUSHED COMMERCIAL

a = 9% water solubles b % of ‘2’ on total leachables

Leach’ No, Myrab.  Babul Goran T Watth Babul + Goran +
‘ ‘ myrab 3 1 myrab 21 l
La 248 5.7 .88 8.5, 104 10.9 -
I
b 496 246 15.8 10.0 ,
a 79 24 1.7 1.4 3.7 3.2
m ,
b 154 10,4 7.0 40
a 62 1.7 20 22 2.6 2.6
m , . ' ,
b 124 74 8.3 64 - }
a 2.5 1,0, 1.1 L1 1.3 13
IV e
b 5.0 44 45 8.2 ,
a 2.2 11 1.8 1.9 1.2 14
VA - @ 2
b 48 46 5.5 b4 _ .
a 14 12 12 2.8 1.10- 14
VI o )
b 8.1 52 5.1 8.0
"TABLE IL
LEACHING OF 'TANNING MATERIALS (CRUSHED) WITH COLD:WATER:
a=q water ‘solubles : b = % of ‘a’ on. total leachables
a 23.8 7.1 3.5 11.9 11.1 9.5
1
b 47.6 31.0 14.0 34.0
a 10.0 5.9 3.7 5.0 5.4 5.6
II
b 20.0 25.6 15.4 143
a. 5.5 3.4 24 3.4 34 3.7
I .
b 11.0 14.0 10.0 97
a 2.5 0.9 1.5 14 2.0 1.6
v
b 5.0 88 6.4 4.0
a 2.2 0.9 13 1.3 1.2 1.6
Vv
b 438 3.8 5.5 3.8
a 1.3 0.8 1.5 1.2 1.3 1.5
VI

b 3.0 3.5 6.8 8.4




TABLE [III
ANALYSIS OF SPENT TAN MATERIALS
a = water solubles, b = 9 of “a” on total leachables

Babul 4 Goran

Myrob Babul iGoran Wattle’ Myrob Myrob
: 3:1 21
A B A B %x B A B A B A B
Water (ﬂ;]ubles 3.0 26 94 40 l£.0 101 209 95 143 76 168 102
a .
Water solubles
as a 9 of total 67 58 408 175 501 421 598 272
solubles
(b)
Tans %, 14 07 46 16 ‘E.S 50 151 46 105 50 113 70
Non-tans % 16 19 48 26 ]3.2 51 58 49 38 26 55 32

A = Commercial samples: B = Crushed éample?

TABLE IV _
LEACHING OF CRUSHED MYRr)B AND BABUL AT 10°C
a = 9, water solubles, b = %/of “a” on total leachables

Material Leach No. II I IV Vv VI vi vil IX Spent material
I ' TS. Tans Non
tans
|
MYROB .
a 105 54 48 37 22 19 14 11 09 180 125 55
b 210 108 96 74 44 38 28 22 18 360 — -
BABUL ,
a 3.0 14 10 08 06 05 03 02 01 140 87 53

b 186 64 46 36 27 23 14 09 04 630 e




